Improving Health Behaviors in an African American Community: The Charlotte Racial and Ethnic Approaches to Community Health Project | Marcus Plescia, MD, MPH, Harry Herrick, MSPH, MSW, MEd, and LaTonya Chavis, MS communities. 11 Successful interventions in trusted community institutions such as churches have become particularly widespread. 10, 15, 16 Lay health advisors (LHAs) or community peers have been used to engage social networks and apply cultural practices specific to minority communities. LHA programs used in racial and ethnic community settings have effected changes in the attitudes of community members about their control over health issues, willingness to consider behavioral changes, and use of preventive services. [17] [18] [19] [20] [21] Health behaviors are multifaceted and are part of a larger social system of behaviors and social influences. The socioecological model recognizes that lasting influence on health behaviors evolves from changes at many levels: intrapersonal factors, interpersonal processes and groups, institutional factors, community factors, and public policy. 22, 23 Community-based intervention designs that work across a socioecological model to include changes in policy, community environments, and institutions are more effective and sustainable than those focused only on intraor interpersonal change. [22] [23] [24] [25] Changes in policy and the community environment are particularly important in racial and ethnic minority communities because of the underlying social etiologies of most health disparities. Minority communities have been found to have reduced access to healthful food and recreation resources and greater exposure to potential health risks. 26 Much of the data on successful policy and environment interventions have come from tobacco control. Policy interventions such as price increases and smoking bans have led to decreased tobacco use across racial and ethnic groups. 27, 28 From 1999 to 2007, the Centers for Disease Control and Prevention funded communitybased interventions through the Racial and Ethnic Approaches to Community Health Racial and ethnic health disparities have become a prominent issue in national debates about health care and civil rights. Health disparities have been demonstrated in chronic and infectious diseases and in maternal and child health. Disparities are particularly well documented for cardiovascular disease. The underlying causes of health disparities are complex and include societal issues such as institutional racism, discrimination, socioeconomic status, and poor access to health care and community resources. [1] [2] [3] [4] [5] [6] Community-based approaches have been used in a wide range of settings to address cardiovascular disease. Interventions ranged from large studies funded by the National Heart, Lung, and Blood Institute in the late 1980s, which sought to effect both individual and communitywide changes in risk behaviors, to smaller programs with more-focused intervention strategies. [7] [8] [9] These interventions succeeded in improving health behaviors, but they focused predominantly on White, middle-class, well-educated populations. A few studies reported community interventions that reduced cardiovascular health disparities among African Americans. 10 Interventions addressing other health disparities may also be effective in reducing cardiovascular disease. Combined, they provide several promising strategies for interventions in minority communities. Community involvement is widely described as integral to reducing health disparities. Community acceptance and investment are necessary for interventions to reach sufficient saturation levels to affect populationbased outcomes. [8] [9] [10] [11] Several models exist that engage and involve community members in the planning, implementation, and evaluation of projects. [12] [13] [14] Studies have demonstrated a correlation between coalition development and improved health practices in minority (REACH) 2010 program to address health disparities in minority communities. 29 The
Charlotte REACH 2010 project was designed to apply and expand promising strategies to improve health disparities in cardiovascular disease and diabetes in an urban, African American community. Low physical activity; a high-fat, low-fiber diet; and smoking are established antecedents of cardiovascular disease and diabetes and were considered the most realistic outcome goals for the time frame of this project. 7, 24 We studied the communitywide effect of the Charlotte REACH interventions on these 3 modifiable risk factors.
METHODS
The project was implemented in the northwest corridor of Charlotte, North Carolina, an area that had been the focus of urban renewal efforts and was the site of a new community health center. The 14 neighborhoods of the northwest corridor included 19 670 residents, of whom 89% were African American. According to 2000 US Census data, 25% of the residents in these neighborhoods were living below the federal poverty level, compared with 11% for the city overall. 30 Death rates for cardiovascular disease were 40% higher than in the rest of the county, and hospitalization rates for diabetes were almost 3 times as high. 31 The project was designed to improve modifiable risk factors across the entire community through extensive community involvement, use of lay health advisors, and an emphasis on community environment and public policy interventions. A quasi-experimental evaluation design compared residents with African Americans across the state. The coalition prepared a competitive community action plan derived from a logic model developed by the Centers for Disease Prevention and Control ( Figure 1 ) and received funding to implement the project over a 7-year period.
Community Involvement
The community health center was built by a regional health care system to serve the study population. A community-oriented primary care model was adopted to address the broader health issues of this community through the following steps: (1) define a specific community of interest, (2) assess needs and assets, (3) design and implement interventions in accordance with the assessment, (4) evaluate and refine interventions, and (5) involve participants from the community in all steps. 13 The health care system drew on the contacts and experience of the local health department and other community service providers to develop community involvement. An advisory committee was drawn from the board of a community-based substance abuse program to participate in an extensive community assessment. Health disparities were identified and cardiovascular disease and diabetes were identified as priorities. 31, 32 During the planning year, the advisory committee expanded into a coalition that also included the health care system, county health department, and other human service providers. Decisions were made by consensus, and an external consultant mediated conflicts and provided recommendations to improve collaboration among the coalition members. Despite expected turnover in coalition membership, the number of community representatives increased over the course of the project.
Members of a grassroots community group became very engaged in the project and participated enthusiastically in early interventions. A health educator at the local health department had previously developed and convened this group to address infant mortality. For the most part, the members were not traditional community leaders. Most were retired, had worked in the service industry, and had a high school education. Five members joined the coalition, and the group participated extensively in the LHA intervention. As the project matured, the coalition formed a partnership with a neighborhood association to organize a local farmers' market. Over time, members of the neighborhood association also became active in the coalition.
Lay Health Advisor Program
The LHA program was the foundation of the Charlotte REACH project and is described in detail elsewhere. 33 LHAs were chosen by the leaders of 14 neighborhood associations and 3 community-based organizations.
Each was asked to nominate candidates who were outgoing, interested in the project, and well known and trusted in the community. Each LHA was required to participate in an 80-hour series of classes and workshops, taught by a team of health promotion experts from the health department and 2 community-based substance abuse prevention programs, faculty from a community college, and community activists. Participants were given information about risk factors for diabetes and cardiovascular disease and training in communication techniques, behavior change theory, social determinants of health, and advocacy. Regular monthly meetings throughout the 7-year project featured structured discussions of best practices and changes in the community to promote the role of LHAs as change agents. Twenty-six LHAs were trained, all were African American, and 80% were older than 50 years; a regular cohort of 15 to 18 LHAs was maintained in the project. LHAs were paid $12 per hour by a temporary agency for a maximum of 10 hours per week. Their work was overseen by a full-time coordinator and supported by a registered dietitian, registered nurse, smoking cessation health educator, and fitness specialist, who provided training and technical expertise and helped LHAs develop specific programs and campaigns. Examples included community-based exercise classes, walking groups, smoking cessation classes, and religion-based nutrition programs.
Changes in Policy and Community Environment
The Charlotte REACH project was designed on a socioecological model. Community and policy change were emphasized because these are the most difficult changes to implement. The coalition was charged with pursuing 4 objectives to improve the community environment and affect public policy: (1) increase community resources to remove barriers to healthy behavior, (2) improve quality of care in the health center, (3) initiate campaigns to change social norms, and (4) engage in political advocacy for evidence-based policy interventions.
Several projects aimed to achieve these objectives. A farmers' market was started through partnership with a neighborhood association to improve access to fresh fruits and vegetables. The market operated 8 months per year on the grounds of the county health department. A local branch of the YMCA, which was a founding member of the coalition, expanded physical activity programs into community settings. A diabetes quality improvement project at the local health center was built on the chronic care model. 34 A diabetes registry was established, and a practice team participated in a statewide collaboration to improve the quality of chronic disease care in primary care practice. A culturally specific mass media campaign was conducted with a local, African American-owned public relations firm. LHAs and coalition members participated in state and local advocacy efforts to educate political leaders about the importance of raising the state tax on tobacco products and banning smoking in restaurants and bars.
Community Survey
Annual telephone surveys of health behaviors were conducted in each of the funded REACH communities for 5 years. Questions were selected from the Behavioral Risk Factor Surveillance System (BRFSS) survey. 35 We used BRFSS questions because the survey was designed to track Healthy People 2010 objectives, several of which were incorporated into REACH interventions, and because the survey's core questions are widely used and have undergone extensive testing and revision. Most of the core measures have been shown to have moderate-to-high reliability and validity. 36, 37 The northwest corridor survey also followed the BRFSS sample design: household telephone numbers were randomly selected from separate blocks of listed and unlisted telephone numbers. In the northwest corridor survey, major thoroughfares defined the geographic community. According to 2000 Census data, 87% of households had telephones. 30 We conducted initial interviews with any REACH household member aged 18 years or older to confirm geographic eligibility. We then interviewed randomly selected adults from 2 demographic categories: (1) women aged 40 to 64 years, 1 per household, and (2) men 18 years and older and women aged 18 to 39 years or 65 years and older, 1 or more women per household. Middle-aged women were oversampled to ensure a sufficient sample size to evaluate use of mammography and cervical cancer screening, a focus of the national REACH project.
The northwest corridor surveys took 15 minutes to administer and included 60 questions on health status, health care access, fruit and vegetable consumption, adherence to national physical activity recommendations, cigarette smoking, hypertension, cholesterol and cardiovascular disease, diabetes and diabetes care, and the use of preventive services.
We compared responses from the northwest corridor survey with responses of African Americans in the state's concurrent BRFSS survey. Modeling the northwest corridor survey and sample design after the BRFSS survey allowed us to use state BRFSS respondents as a control group for evaluating the effect of the Charlotte REACH Project.
Data Analysis
Survey weights were constructed for the northwest corridor survey. The survey weights adjusted for the probability of the phone number being selected, the probability that the screening interview failed to yield a response, and the number of telephone lines per household and persons living in the household. A final scale adjustment was applied to restore the sample proportion by age and gender to the target population.
To evaluate the effect of the northwest corridor intervention, we compared overall rates for the study measures among the northwest corridor survey population and among African Americans in the state BRFSS population for the baseline year, 2001, and 2005. We sought to determine whether (1) health behaviors under investigation were similar for the northwest corridor and state African American populations at baseline, (2) health behaviors improved in the northwest corridor population over the intervention years, and (3) improvements in the rates among the study population were also seen in the statewide African American population.
We conduced a separate analysis of the northwest corridor and BRFSS study populations, comparing the difference in rates be- Note. BRFSS = Behavioral Risk Factor Surveillance System. demographic groups were most likely to experience a change in health behaviors over the course of the project and whether trends observed in the northwest corridor population were also reflected in the state trends. We used a 2-tailed t test for independent samples to assess the statistical significance of these proportional changes or changes in prevalence rates. The standard errors for these tests were derived from SUDAAN (Research Triangle Institute, Research Triangle Park, North Carolina) and were specifically formulated for proper variance estimation of correlated data from complex, stratified sampling designs, such as the northwest corridor and BRFSS surveys. All prevalence estimates and confidence intervals were derived from weighted data.
RESULTS
Over 5 years the number of completed interviews per year ranged from 904 to 1028. The response rates varied from 63% to 69%. The respondents in the northwest corridor survey were predominantly (95%) African American. We compared demographic characteristics of northwest corridor survey respondents and African American respondents from the state BRFSS survey ( Table 1) . The groups were similar, although women and older persons were slightly overrepresented in the northwest corridor group. Education categories were used as a proxy for socioeconomic class and were similar for the northwest corridor and state populations.
We compared prevalence rates of selected health behaviors among the northwest corridor and state African American communities for 2001 and 2005 (Table 2) . At baseline in 2001, northwest corridor respondents were significantly more likely than were state respondents to be classified as physically inactive, defined as not meeting some or all of the national physical activity recommendations (31.9% in the northwest corridor vs 23.1% among statewide respondents; P = .003). The difference in these rates was no longer significant in 2005 (northwest corridor, 27.4% vs statewide, 25.5%; P = .38). Although fruit and vegetable consumption among the local and statewide groups was similar at baseline (northwest corridor, 23.1% vs statewide, 21.7%; P = .68), by 2005 northwest corridor residents were more likely than were the statewide African American respondents to eat at least 5 servings of fruits and vegetables each day (northwest corridor, 25.3% vs statewide, 17.5%; P < .001). African Americans in the statewide sample were consistently less likely to smoke than were northwest corridor residents throughout the course of the study.
We also compared the prevalence of health behaviors in the northwest corridor and statewide African American communities for 2001 and 2005 (Table 3) . We found decreases in the percentage of respondents in the northwest corridor community who were classified as physically inactive; the rates for the statewide sample increased. We observed statistically significant decreases among women (33% northwest corridor respondents were physically inactive in 2001 vs 26.1% in 2005; P = .02), college graduates (28.5% vs 14.1%; P = .01), and respondents aged 35 to 54 years (30.3% vs 20.8%; P = .01). By contrast, we found a significant increase among respondents to the statewide survey aged 35 to 54 years in physical inactivity (19. 4% in the statewide sample were inactive in 2001 vs 27.2% in 2005; P = .02).
Fruit and vegetable consumption increased in the northwest corridor population and decreased among the statewide respondents. These improvements were statistically significant among northwest corridor respondents 
DISCUSSION
The public health literature describes 2 generations of community-based research: the large, communitywide studies funded by the National Heart, Lung, and Blood Institute in the 1980s and the smaller, more community service-oriented studies of the 1990s.
11,24
The REACH projects, funded by the Centers for Disease Control and Prevention, represent a new generation of community-based interventions that focus on racial and ethnic minority communities. The projects use a logic model to assess progress in addressing health disparities through 5 progressive stages: (1) capacity building, (2) targeted actions, (3) change within systems and among change agents, (4) risk and protective behavior change, and (5) elimination of health disparities (Figure 1) . 29 The projects were intended to focus on progress in the first 3 stages in their early years, with the expectation that this would ultimately achieve the changes in behavior necessary to decrease health disparities. We previously reported the Charlotte REACH project's progress with the first 3 stages of the REACH logic model. 32, 33, 38 Our present findings demonstrate the project's progress in changing risk and protective behavior. We found statistically significant declines in physical inactivity and smoking among women and in physical inactivity among middle-aged adults. The decreases in physical inactivity and increases in fruit and vegetable consumption were significantly greater in the northwest corridor than in the statewide African American sample. These findings are an important addition to the public health literature because only a few well-designed studies have documented communitywide improvement in cardiovascular risk and protective behaviors among African Americans. 11, 15, 16, 18, 19 The interventions in the Charlotte REACH project were based on promising practices from these studies. Two factors were integral to the project's success: community participation and a focus on changing policy and the community environment.
Community Participation
The Charlotte REACH project originated as an application of the community-oriented primary care model and was one of few examples of a fully implemented project derived from this model that yielded population-based outcomes. 39 Developing meaningful and wellintegrated community involvement in a complex intervention is time and labor intensive. In our coalition, concerns of the public health staff about methodology and evidence on intervention effectiveness had to be balanced with concerns about trust and equity among community members. The legacy of racial discrimination in this Southern community was a difficult issue in our collaborative efforts. The initial planning year of the national REACH funding process and the use of a consultant to facilitate coalition processes were essential to developing strong community involvement and support. Inclusion of grassroots community partners allowed input from a diverse range of residents and more insight into the needs of hard-to-reach sections of the community.
Changes in Policy and the Community Environment
Interventions were designed and implemented on a socioecological model. The LHA program was intended to promote inter-and intrapersonal change through culturally tailored individual and group interaction. As the project matured, some LHAs began to work in institutions such as churches and the local health center. The REACH coalition was charged with overseeing the project and targeting specific changes in institutions, the community environment, and public policy through community involvement. Much of the coalition emphasis was on barriers to health behavior change, such as limited access to healthy foods, physical activity resources, and regular health care in the northwest corridor community. The neighborhood farmers' market and the YMCA partnership were highly regarded in the community and reduced perceived barriers to the resources needed for healthier behavior. 38 Coalition efforts to affect public policy were less extensive. Although members of the coalition participated actively in local and state tobacco control campaigns, it was difficult to define a policy agenda that was specific to the focus community because of its relatively small size and location. Note. BRFSS = Behavioral Risk Factor Surveillance System. Significant change in prevalence from 2001 to 2005: *P = .03; **P = .02; ***P = .01.
Limitations
Our data on health behavior practices came from responses to BRFSS questions. Selfreported data may be subject to respondent bias. We did not collect biomedical or anthropometric markers to confirm reported behaviors.
Our data showed that the Charlotte REACH program was associated with changes in health behavior across the community. Although we described several specific approaches and interventions that were likely factors in the success of this project, we did not ask survey respondents if they had participated in or heard of the project or any of its interventions. Therefore, the behavioral changes observed could not be directly linked with specific components of the project. Given the quasi-experimental design of this project, other external factors or events may have been responsible for these improvements in health behaviors. Urban renewal efforts were operating throughout the study period and could have affected the outcomes.
An experimental design with a comparison group from a similar urban African American community would have been more scientifically rigorous but was beyond the scope of this project. The comparisons with African American respondents from the statewide BRFSS survey suggested that the changes observed were specific to the northwest corridor community. These 2 populations were similar in income and educational status. However, they may have differed in important cultural and geographic characteristics that were not measured but that could play a significant role in health disparity.
A project of this scale is difficult to replicate or sustain without significant external funding. The Charlotte REACH project was conducted among one of the smallest communities targeted in the projects funded by the Centers for Disease Control and Prevention. More than $7 million was focused on a population of 20 000 over a 7-year period. Interventions in much larger communities had modest results, so a relatively small community size was chosen to maximize the effect of the interventions across the community. Although it is unlikely that resources will be available for widespread multicomponent interventions of similar magnitude, the REACH 2010 program's promising strategies could be replicated in other communities with more modest resources. The northwest corridor coalition plans to pursue funding for highly targeted interventions to expand applications of these strategies.
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